Retinoic acid-induced transglutaminase in mouse epidermal cells is distinct from epidermal transglutaminase.
Elevated transglutaminase activity and formation of cornified envelopes are markers of terminal differentiation in mouse epidermal cells. Epidermal transglutaminase catalyzes cornified envelope formation and in cultured cells is inducible by calcium ion or phorbol ester tumor promoters. Retinoic acid also induces transglutaminase activity but inhibits cross-linked envelope formation. This apparent paradox might be resolved by the observation that the retinoic acid-induced transglutaminase appears to be either a different enzyme or a markedly altered form of the epidermal enzyme. The retinoic acid-induced transglutaminase is soluble in aqueous buffers, is thermolabile at pH 9.0, 37 degrees C, and elutes from an anion exchange column at 0.4 M NaCl. In contrast, the epidermal enzyme is particulate and requires detergent for solubilization, is relatively thermostable, and elutes from the anion exchanger at 0.25 M NaCl. The retinoic acid-induced enzyme is probably identical with the "tissue" transglutaminase present in liver and in other cells. It is proposed that the transglutaminase induced by retinoic acid may play a role in the inhibition by retinoids of calcium and tumor promoter-induced differentiation.